Background: Health care workers (HCWs) are at risk of infection with blood-borne viruses in the course of their work. Over 90 ~ of these infections are occurring in low-income countries and most are preventable. However, the situation in the Armed Forces hospitals has always been thought to be much better than the public health facilities in India. The focus of the study was on assessing the exposure frequency amongst HCWs in a teaching hospital in the Armed Forces. Methods: A cross-sectional survey amongst HCWs involved in collecting blood samples and administering injections in all wards of the hospital was conducted. Selection of study participants was by simple random sampling. A pre-tested questionnaire
Introduction
H ealth care workers (HCWs) are at risk of infection with blood-borne viruses (BBVs) in the course of their work. This transmission occurs predominantly by percutaneous or mucosal exposure of workers to the blood or body fluids of infected patients by splashes (BBF) or needlestick injuries (NSI). Prospective studies of HCWs have estimated that the average risk for transmission after a percutaneous exposure is approximately 0.3%, 6 to 30%, and 1.8% for HIV, hepatitis B and hepatitis C, respectively. Over 90% of these infections are occurring in low-income countries, and most are preventable [1] .
In high-income countries, implementation of Standard! Universal Precautions (UPs), injury surveillance programmes, provision of personal protective equipment (PPE), routine hepatitis B vaccination, post-exposure prophylaxis (PEP) and engineered safety devices have yielded results. In USA, the proportion of HCW s experiencing one or more NSI in one year preceding survey fell from 24 to 8.6% in a span of eight years [2, 3] .
In the developing countries, the HCW s are at greater risk due to sub-optimal infection control practices like lack of equipment, training, compliance with UPs [4] . A study amongst HCWs in rural health care facilities showed that proportion exposed to BBF and NSI during last year was 37.1 % and 63.2% respectively [5] .
However, the situation in the Armed Forces hospitals has always been thought to be much better than the public health facilities in India. The availability of PPE, hepatitis B inununization, formalized PEP guidelines, safety devices and availahility of drugs is almost universal in the Armed Forces.
This study was conducted to assess the frequency of exposure to BBF amongst HCWs of a tertiary care hospital and to determine the specific jobs leading to increased risk of exposure to BBF amongst them with an aim to provide information for strengtheuing the present system in the Armed Forces hospitals.
Material and Methods
A cross-sectional survey was conducted amongst HCWs involved in collecting blood samples and administering injections. HCWs (nurses and nursing assistants) involved in these activities, from all wards of the hospital were included. The HCW s working in labour room and operation theatre (OT) were not included in the study as they form a different exposure category and hence need a separate study. The doctors (interns, residents, specialists) were also not included due to same reason.
Expecting the frequency of exposure to BBF during last year to be around 20%, alpha as 5% and a chance error of ± 10%, the sample size worked out to be 61. However, a total sample of 70 HCWs was studied. Nominal roll ofallHCWs of the hospital was obtained and participants were selected by simple random sampling using random number table.
A questionnaire, based on available studies and the WHO and CDC gnidelines on UPs, was pilot tested and used for data collection. Institutional ethical clearance was obtained. The questionnaires were handed over after obtaining HCW's consent. A mutually convenient time was fixed for collection of the filled up questionnaire. The filled up questionnaire was checked in the participant's presence to check for any omissions. The omitted questions were then asked and informant's reply noted. A database was created in MS Excel and appropriate statistical analysis was carried out using SPSS ver 14.0.
Result. Table I depicts the study participants characteristics in relation to the job category. There were 48 (68.57%) males and 22 (31.43%) females (n=70). Though 68 (97.14%) HCWs had been vaccinated against hepatitis B, only 48 (70.59%) had completed the vaccination schedule by taking three doses. Table 2 shows details of exposure to BBF and NSI amongst the study participants. The difference between the three months and one year exposure to the BBF was statistically significant (p=O.OOO, Fisher's exact). An appreciable number The association of exposure to BBF and NSI with job category of HCWs has been depicted in Table 3 .
HCWs cited various reasons for not using the PPE and emergencies were the reason cited by most of them (91.43%) for not using the PPE. This was followed by non use of PPE by co-workers (67.14%), busy schedule (37.14%), risk of offending the patient (27.14%), discomfort (24.29%) and difficulty in carrying out the job (18.57%). As per majority, the disposal equipment and sharps containers were always available. However, only 24 (34.29%) said that all components of PPE were available to the HCW s.
Total episodes ofBBF and NSI exposures occurring during the preceding three months and one year were calculated using the ntidpoint of the range for the response options. The total occupational blood exposures and risk to HCW s have been summarized in Table 4 . The total risk was 5.4 and 2.3 episodes ofBBF and NSIs respectively per HCW during one year.
Discussion
The level of occupational exposure to blood and other body fluids amongst HeWs in the tertiary care medical college hospital of the Armed Forces is lower than that found by studies in other parts of India [5] but is still Occupational Exposure to Blood and Body Fluids amongst Health Care Workers unacceptably high. The very high level of exposure reported in the preceding week (47.14% BBF exposures and 31.43% percutaneous exposure by NSIs) is both an alarming and perplexing finding. This could be due to the phenomenon of forward telescoping, which is the tendency for people to perceive (and therefore report) that an event occurred more recently than it actoally did. However, the fact remains that these events occurred and this finding, despite systems in place in the Armed Forces hospitals, warrants further investigation, ideally a study involving prospective injury surveillance.
The proportion of HCW s reporting NSIs in this study is far higher than in the US and Japan. In one US study, 24% of HCWs (compared to 71.43% in this study) reported a NSI in the preceding year [2] . In another US study, 9% nurses reported a NSI in the preceding year as compared to 63.63% in this study [3] . In Japan, 46% nurses suffered NSI during past one year [6] .
However, the proportion ofHCWs reporting NSIs in this study is comparable to that found in India and some other low-income countries. A study in rural health care facilities in India found that during last one year, 37% HCW had episodes of BBF exposure and 63.2% had NSI exposure [5] . In a medical college hospital in Iran, 71.1 % HCWs had an episode of NSI during the past one year [7] . Fifty-five percent of HCWs in Uganda and 57% of injection providers in Mongolia reported a NSI in the last year [8, 9] . More than three-quarters of Chinese nurses (75-82%) experienced a NSI in the preceding year [10] .
On comparing the incidence density, our finding of 228.57 per 100 person years NSI is slightly higher than that found in Taiwan i.e. 196 per 100 person years [11] and 194.18 found in Iran [7] . With the current level of percutaneous blood exposure amongst these HCWs and the population prevalence ofBBV diseases in India, the risk of occupational infection with HIV appears to be very low, but the risks of HCV and HBV seem to be higher, particularly for those HCWs who are inadequately or not vaccinated against hepatitis B. Perceived barriers to the implementation of UPs clearly iofluence HCW s ability and willingness to comply with them in practice. Of concem is the fact that 91 % said that it is not possible for them to protect themselves from blood exposure in an emergency situation as compared to 75% in rural India [12] . The reasons for non-compliance overlap with those reported in studies amongst both developed [13] and developing country HCWs [12, 14, 15] .
In our study, only 34% indicated that adequate PPE was always provided at their workplace as compared to 56% in rural India [12] . It is argnably difficult to establish hospital-wide compliance with UPs without the provision of adequate safety equipment.
Interventions to improve UPs compliance amongst HCWs in the Armed Forces are urgently needed, as these HCWs are experiencing relatively high levels of BBF and NSIs and better compliance is associated with fewer exposures.
The necessity of reinforcing and clarifying the concept of uuiversal precautions and general infection control guidelines, in order to improve knowledge and information and on-going counselling, has been shown by many studies [16] [17] [18] . lbis study describes a high level of occupational exposure to blood and consequent risk of BBV infection amongst a group of HCWs in the Armed Forces and highlights the urgent need for interventions to enhance the occupational safety of workers. A range of responses in addition to the promotion of UPs and the provision of safety equipment are required. A multifaceted approach involving initial and periodic training along with other correlates like provision of PPE is reqnired. Active promotion of UPs and development of injury surveillance systems are also required in Armed Forces health care facilities. Strict implementation of infection control practices as per goidelines is the need of the hour in all Armed Forces health care facilities. The issue of compliance and effective implementation can only be tackled by an active role of the doctors, paramedicals as well as administrators at all levels.
Poorer recall of more distant events as well as the phenomenon of forward telescoping, discussed earlier, may have lead to some under reporting of the incidents. The relationship between recall ability and time follows an exponential function, so the more distant the reference time period, greater the proportion of under-reported events.
